I. INTRODUCTION
Presently, looking forward for renewable energy it has become more popular day by day and it can be considered as prominent solution to fulfill energy demand of community. The renewable sources are reliable and plentiful in nature and can be harvested and consequently not defenseless against any sort of dangers. Thus, energy organization concentrates on unlimited of renewable power source assets for power era [1] - [2] . Massive energy era through a course of action of various little voltage producing units is getting mainstream like series and parallel association of solar cell or panels. Consequently, series and parallel association of solar module is not an appropriate way out for accomplish high voltage and high current because of necessity of extensive area and high cost is required. The fine case of such electric power framework is a photovoltaic power plant which contains various photovoltaic oriented boards/modules for generation of energy. Produced voltage at each photovoltaic based boards/module is inadequate for feeding the electric energy directly to inverter for handy application or to insert it into the electric network or grid. Therefore, series connection of solar panels/module is not a suitable and practicable solution to achieve high voltage due to requirement of large area and high cost is needed [3] . Thus, DC-DC converter is requisite to lift the voltage with adequate high conversion ratio before feeding it into inverter. Along these lines, DC-DC converter is the most imperative constituent in the renewable power conversion stage. Conventional DC-DC converter because of various constrains is not a good technical solution to attain high voltage conversion ratio. These constrains includes excess voltage stress across switch, high rating of components and capability of conventional boost converter starts deteriorating with increase in duty cycle [4] - [5] . Major real restriction of traditional Buck-Boost Converter (BBC) is discontinuous input current which shows the negligible use of power source. Depends on the bountiful novel idea numerous isolated transformer and coupled inductor based power converters are proposed in the literature to achieve high Vo/Vin without using high duty cycle for the power switch [5] - [7] . However, magnitude and leakage reactance of converter is increased because of occupancy of transformer and coupled inductor. The converter usefulness, functionality and performance additionally degrade because of making of Electro-MagneticInterference (EMI) by such magnetic parts. The primary drawbacks of isolated converter topologies are extensive in size, weight and losses of power transformer. Size and leakage reactance of converter is increases due to tenancy of transformer and coupled inductor. To defeat the disadvantages of isolated DC-DC converter numerous Cascaded Boost Converters (CBCs) are proposed in literature for renewable energy applications [8] - [9] . The control circuit of CBCs is most complex part for real time application due to several controlled switches and reactive components. The major drawbacks of cascaded converter is high ripple current, several controlled switches, high energy loss to attain a high voltage gain and low efficiency. Quadratic Boost Converter (QBC) is proposed by utilizing less number of power controlled devices to defeat the disadvantage of CBC. But in QBC, the voltage appeared in OFF state across the power control device is complete output voltage (VO) and that is very high. Thus, high rated capacitors and power controlled devices are required [9] .
Nowadays, DC-DC Multilevel Boost Converters (MBC) is addressed in literature to overcome the drawback of above discussed converter using diode and capacitor networks [10] - [14] . In [11] , inverted high voltage with conversion ratio 20 and 40 at duty cycle 75% is accomplished using Nx and 2Nx MBC. Reduce current/voltage ripple with high non-inverting voltage is attained by using Nx, 2Nx IMBC [12] - [13] . The multilevel DC-DC converter topology discussed above gives a suitable way to accomplish high voltage however, required substantial number of diode and capacitor. In [14] , X-Y converter family is proposed to attain high voltage conversion ratio by utilizing least number of components. In view of the arrangement of inductor, total sixteen converter topologies are proposed in X-Y family. In [15] , to achieve high conversion ratio (VO/Vin) novel four L-Y converter topologies using voltage doubler (L-LVD, L-2LVD, L-2LCVD and L2LCmVD) are articulated. ( )
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(charging path Vin-S-DY2-LY2-CX-Vin). By way of uncontrolled devices DY1, DY2 and controlled device S; capacitor C2 is get charged by capacitor CX voltage and input voltage (Vin) (charging path is Vin-S-DY2-C1-DY1-CX-Vin). By way of uncontrolled devices DY4 and controlled device S, capacitor CY2 is charged by input voltage (Vin), capacitor CY1 and CX voltage (charging path is Vin-S-CY2-DY4-CY1-CX-Vin).
Thus, inverting addition of capacitor CX and CY (CY=CY1+CY3) voltages is output voltage of 2LCm-2LCmVD power converter.
Main input supply is isolated from the power circuit of 2LCm converter when semiconductor control device S is in OFF-state (open circuit). The slope of current flowing through inductor LX1, LX2 is negative. Hence LX1, LX2 inductors demagnetized in series with capacitor C1 by way of uncontrolled device DX4 to transfer the stored energy to capacitor CX (charging path is LX1-C1-LX2-CX-DX4). The slope of current flowing through inductor LY1, LY2 is negative. Hence, at the same time LY1, LY2 inductor demagnetized in series with capacitor C2 by way of uncontrolled device DY3 to transfer the stored energy to charge the capacitor CY1 (charging path is LY1-C2-LY2-CY1-DY3). CY2 capacitor transferred its energy to charge CY3 capacitor by way of uncontrolled device DY5. Thus, inverting addition of capacitor CX and CY (CY=CY1+CY3) voltages is output voltage of 2LCm-2LCmVD power converter. Inductor current slope is analyzed for the 2LCm-2LCmVD power converter and the nature of inductor current is shown in Fig. 4 . It is observed that that all the inductors available in proposed 2LCm-2LCmVD converter are magnetized when the semiconductor controlled device is in ON-state and demagnetized when semiconductor controlled device is in OFF-state. Fig. 3(a) depicts the power circuit of voltage doubler based 2LCm-LVD Converter.
A. Voltage Doubler Based 2LCm-LVD Converter
Thus, overall voltage conversion ratio of 2LCm-LVD converter is G2LCm-LVD or GXY and provided in equation (8) . Fig. 3(b) depicts the power circuit of voltage doubler based 2LCm-2LVD Converter.
B. Voltage Doubler Based 2LCm-2LVD Converter
Thus, overall voltage conversion ratio of 2LCm-2LVD converter is G2LCm-2LVD or GXY and provided in equation (14) . Fig. 3(c) depicts the power circuit of voltage doubler based 2LCm-2LCVD Converter.
C. Voltage Doubler Based 2LCm-2LCVD Converter
Thus, overall voltage conversion ratio of 2LCm-2LCVD converter is G2LCm-2LCVD or GXY and provided in equation (20). 
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Thus, overall gain of 2LCm-2LCmVD converter is G2LCm-2LCmVD or GXY and provided in equation (26). The simulation of proposed 2LCm-Y converter is workout in Numerical Computing Matrix Laboratory 9.0 (R2016a) software with the parameters: 10V input voltage, 240W power and 60% duty cycle. The Pulse Modulation technique with 50kHz switching frequency is employed to control the switch. Fig. 6 depicts the Vo (output voltage) and Io (output current) waveform of voltage doubler based 2LCm-LVD converter. It is investigated that the achieve voltage and current is -239.6V and -0.997A respectively. Thus, -24 voltage conversion ratio (VO/Vin) is noticed at 60% duty cycle. Fig. 7(a) depicts the Vo (output voltage) and Io (output current) waveform of voltage doubler based 2LCm-2LVD converter. It is investigated that the achieve voltage and current is -389.4V and -0.63A respectively. Thus, -39 voltage conversion ratio (VO/Vin) is noticed at 60% duty cycle. Fig. 7 (b) depicts the Vo (output voltage) and Io (output current) waveform of voltage doubler based 2LCm-2LCVD converter. It is investigated that the achieve voltage and current is -489.3V and -0.48A respectively. Thus, -49 voltage conversion ratio (VO/Vin) is noticed at 60% duty cycle. Fig. 7 (c) depicts the Vo (output voltage) and Io (output current) waveform of voltage doubler based 2LCm-2LCmVD converter. It is investigated that the achieve voltage and current is -489.5V and -0.495A respectively. Thus, -49 voltage conversion ratio (VO/Vin) is noticed at 60% duty cycle. From the discussion done up till now, first it is clear that 2LCm-Y converter topologies have high inverting output voltage. Second, it is investigated that the voltage conversion ratio of 2LCm-2LVD converter is greater than voltage conversion ratio of 2LCm-LVD converter (G2LCm-LVD < G2LCm-2LVD). Third, it is investigated that the voltage conversion ratio of converter 2LCm-2LCVD and 2LCm-2LCmVD converters is greater than the voltage conversion ratio of 2LCm-2LVD converter (G2LCm-2LCVD or G2LCm-2LCmVD > G2LCm-2LVD). 
